Cellular acetylcholine content and neuronal differentiation.
N18TG2 neuroblastoma clone is defective for biosynthetic neurotransmitter enzymes; its inability to establish functional synapses is overcome in the neuroblastoma x glioma 108CC15, where acetylcholine synthesis is also activated. These observations suggest a possible relation between the ability to produce acetylcholine and the capability to advance in the differentiation program and achieve a fully differentiated state. Here, we report the characterization of several clones after transfection of N18TG2 cells with a construct containing a cDNA for rat choline acetyltransferase (ChAT). The ability of these clones to synthesize acetylcholine is demonstrated by HPLC determination on cellular extracts. In the transfected clones, northern blot analysis shows increased expression of mRNAs for a specific neuronal protein associated with synaptic vesicles, synapsin I. Fiber outgrowth of transfected clones is also evaluated to establish whether there is any relation between ChAT levels and morphological differentiation. This analysis shows that the transfected clone 1/2, not expressing ChAT activity, displays a very immature morphology, and its ability to extend fibers also remains rather poor in the presence of "differentiation" agents such as retinoic acid. In contrast, clones 2/4, 3/1, and 3/2, exhibiting high ChAT levels, display higher fiber outgrowth compared with clone 1/2 in both the absence and the presence of differentiating agents.